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0 Conference system. 

server ob,ect component. By coDymg client oC^ect olZn Z T' ' '^'^'^"^^ '° «5.°«='«'e<^ 

to the .elevant server-obiect carr^ponent. tL eature s .es^ . -i' I -"^^"^ 
^y^'em 'S descr-tjcd ,n the context of a distributed conferercng 
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The present invention relates to a d.stMbutec! ccmouter svcpm . . 
^^ciL-siveiy. ,0 a mult.rr,ea.a a.stnbutec. cb,ecfbased -onf.rcnce slj^m P^^'^^'^^'V but not 

The otject-based aoDroach to system aeveloorri^ni .c her om nl 
prograr. the system ,n terms of software objects ea:- ."a "no o' ^«,c -dea -s to 

. .He aata. Ob.ects intercommunicate by meins Jle^.^^J ''^^ =-^^^^""9 on 

metnods -n tn.s way .s that the resulting system ,s re-at^v'^.v "'^'^"'"Se m encapsulating ^ata and 

NewWave Ma., .produced and so-d by HeI.ett-Pac.arn .'n " ' ''"^^'^^ ^^^^^'^ 

.0. ^^^^^^ in ...ch messages anc message com ™ ^ ^^^^t ~ 

An o:er In^t^a^rsXrar^^^^^^^^^^^^ oe moved, copied, destroyed, etc 

oass a message to it. one or more processes ...i te S^'n ^ L '"^"^S^"^*"' s°'^are w.snes to 
an ob,ect -s fully defined by ,ts oata and has no proce«» s. °' '"'"^"^ation. if 
obiect has one or more processes associated .it^V^^H . '"^ ^^'d to be "inactive" if an 

••5 processes ano data then it .s sa,d to be "acfve" ' "'^'^ °' '^a' Process or 

A distributed ob/ect based svtem is nne n u 
network and messages between co'.ects of tn. «' an'^r" .nterconr,ected over a 

-ay also be transmissible over ,ne network. A'n;^.ori, " v^^ "^'""'^ '^^^mseives 

workstations or a central computer connected -o several t-rmLuT'"! '">e«.gent 
0 server machines w.th ,„,ell.gent workstations .-onnected to Tn several interconnected 

The term "workstafon " .s intended to be applicable ro a,, r, r^Z nT"'. ^' " """'"'^ °' "^^^ Possibilities. 

In a distnouted object based system there L h-nl Possibilities. 
Pa.ts so as lo enable more than onTu^e access; ""^^^^ T'''' "'"^""^ ^-—C" 
the context of a distributed conferencing system a Ztt^^aTd '. '''' ' ' ^--P'^- 
= rhe state o. the obiect and a presentation parHoT deZn the aooi!': ""'1 '''' ' ^^"^""^ P«^' 

user and lor enabling, the user to make input. Seve aru4rs Z '" °' ''^ '^'^"'^V^ a 

viewing the whiteboard ob.ect so that they can each mL LZ ^ T '° ' Presentation part for 

people Clustered around a real whiteboard contnoutions m a manner similar to a group of 

^ serve^'m— rpr~ li™^^^^^^^^ — o.ect parts stored on 

parts may be distributed around "ser machines on a n;,woVonn,.7. T''- semantic oo,ect 

Accorcing to the present .nvention we prov.de an oTe ^1=1^'^ workstations, 
a network Of workstations and means for tranLtng ot^lc; n^. ""^"'"^ ^°-P^'^-9 

-ciuaing a first ob.ect type for stonng data and T ecord oLr T ^^^''^'ations characten^ed by oojects 
ob,ects Of the second type reference an assooaVd oo^'t .f 1 fV'^ '''''"""^ ''''' '° ' 
worKstanons to access data of the ob,ect of the '^.^ ' tTr '° ' ^'^^^'''^ °' -f 

the second type between workstations thereby m create . Jo '^ansm.ttmg an ob,ect of 

.type for each workstation rece.vng an ob,ect of the sPcoro voi '° associated ob.ect of the first 

The present invention provide* an efforf.wo ^= ' 

oo,ec, ,„He, ,., m/p.,„:ve" rj„v rcZr:? it:-"" " » • 

^':»>"iv ° ' °' cu'Doss 01 BariiDpaicng ,„ a |o,„, 

;vpe'rerw~ .^r^^ - copying an o.ect of the second 

'or the associated ob,ect of the first type ''^nsmitted ob.ects of the second type include an .dent.fier 

The system accord.ng to the present invent.on may be in the f«,m n, . . 
-^eans enabling users of the workstations to partic.pale n a m J? ""'«'«"<='"g system compns.ng 

•he first type store meeting data and ob.ects o the s^'.L , ^'"^ ^^^e^^'" °b,ects of 

invention also prov.des a method of convening a meet.no''"lT.r ^'"'"""^ "^^""9 ^^'^ ^^^^ 
ob,ect Of the second type between work^tafons the^ehv ,r . ' comprising transm.tt.ng an 

Of oeop,r :rg"r; gr \h: i:z r: r ~- °' ~ 

conference system for facil.tat.ng distributed me^^gs aovantageously provides an improved 

..ertnret:: ~::nV;r:ng^^^^^^^^^ - .av Of e.amp.e. w.th 

Figure 3 snows a voice and da'a network structure " 
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wirrjows. 

A Dos£it)»e video network is shown m Figure 5 The vi-jeo network tased on a central vtdec swrtcn 54 
cor^.nected using a star topology lo client -yvorksiaticns C Video signals are modulated on to VHF earners 
arc transnniited ever standarc analogue 'rabnng 56. The video f^ncn 5^ ts a conventional cable television 
5 switch. Several sucn s^itcnes can oe cascaced m a bar arrangement for large systems. 

For long distance vtdeo commgntcations. a device 58 for .romcressmg and decompressing vioeo 
signals (a '>ocec"» nnay be used and the signals are transmitted using ISDN (e*epnone lines. 

The architecture of the obiect-based system lO wtii row be '.lescnbed. 

With reference :o Figure 6. tne structure of one user's oortton of the system is represented. The 
•7 functions of fhe obiects are as follows: 

a Venue object (V) .s an electronic meeting place allowing control over media channels and crovidmg a 
location for storing shared objects. A user may have several Venue objects: 

a Phone Booth ociect tPB) controls the --.reation of Venue objects and oversees the setting uo. 
maintenance ana ciosmg down of conferences. The P8 comprises a processor for handling incoming and 
•5 outgoing calls: 

a Connection fVlanager object tCM\ controls dnver components »0- ... D,,) which handle media 
connections for the system lO: 

a Directory object lO) whtch provides a hst of potential meeting participants. 

Obiect X represents another system object for performing a specific meeimg-reiated function, eg. a 
2C whiteboard function. 

Figure 6 IS a conceotual representation of the system )0 and the arrows represent mter-obieci 
communication. In the emoodimeni bemg described, the system .rompnses client workstations C and 
servers S ana most of the objects referred to m Figure 6 are functionaily-spiit into a server component and 
one or more client components as indicated in Figure 7 
:s The server objects handle the centralized and distnbunon - ortenred aspects whereas the citent obiects 
handle the presentation aspects. Hence shared appiicattcns can be written wtih one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth diem cb/ect. 
and so on. 

10 In this embcaiment. the client objects are implemented as NewWave objects le. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs on MS-DOS NewWave client workstations 

The client workstations are each running an object-based system of the type described m European 
:5 Patent Appltcaiion No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned m attached Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are imked together by parent-child links and how 
^ objects can be copied. During a copy operation, the container of the oDject to be copied sends a message 
to the OMF28 asking the OMF28 to copy the reievant object and identifying the container object which is to 
JO receive the copy object. 

The Ofv1F28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of its child objects- 
Mailing an object involves senalistng the object, transmitting it to its destination and deserialising it. 
Serialising an object involves converting it to files, say DOS files, containing the data of the object and 
J5 information aocui its properties and its child otDjects. 

Server objects are not linked by parent-child links in the manner in whtch client otDjects are so imked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of aata item 
60 used to name objects. The data ttem 60 is an eight-byte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits is a machine identifier M I 0 compnsmg a 32 bit server IP address 
50 ana a 32 bit machine iP address. For a server object the server IP address and the machine IP aadress will 
be the same whereas for a client object these will be different, if there is only one domain per machine, the 
domain Identifier D 10 is zero. The object identifier O t 0 comprises a 32 bit generation count and a 16 bit 
tag. The i6 bit tag uniquely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time m seconds. 

When a client object is closed (inactive) tt appears as an icon on a user's screen. The user opens the 
object by clicking on the icon Opening a client object causes it to send a message to its associatea server 
object informing the server object that the client object is ^^ow active - e a Here Am I message. Until then. 
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^igLfe 5 snows a v.aeo neivork structurP 
figure 5 .ilustrates :he mam ob/ects ,n me sy^t^m 
f^'Qure 7 illustrates the functionally split naiu,e '•'/ -np 
^ Figure 8 snows me ^a,or component ol e sy' "er^ T 

F.g.re 9 Shows a ,yp.ca. Venue ' -''astructure: 

Figure 10 snows a CoMedian o.rectory 

" • '""S'^a'e rriessage sequences for c,s,6rT, -no 

Tre ^a,n corr,ponenis of a multi-meoia Oi^tr^t^uun .V 
■ovennon w.i, i.s, oe oescnbe.. "'"•'"'^^ CD.eccasec ronlerencng system accora.no <o ,ne 

fleferr.og io F.gure I. a mult.rr.edia r,,.,r.bu,^. 
-esen, .nvennon IS ,no.catec at -0. The sytr^o ' r"'"'' ^^^'^^ ^'^"^^-S - '^e 

"eiwor. ,2 may be a w..e area net^or. WAN "T^' ^ ^^^^'^ ^ connec.ec over a ne.wor.',^' rhe 
•s netwo. ,MAN, Client workstations C are co^r^eae. la n o ,nT °^ ^ metropolitan a^ 

Servers S communicate with each other oy oo^nL ^ ^'"^'^ ^ ^^""^ ^''^ requires a server S 

and here ore each cent workstation C has only one J ,ual 1 ''''''' P^obrems 

naroware 14. such as an HP9000 300 HP uy - 
Company)- suuu juu MP-UX .romputer f.HP ,s a traciP m=>,L , 

^ ^ "^^"^^ "^afi* o» Hewlett Packard 

operating system so We 16. such as HP-UX cpftware- 
Remote Obiect Access Manaaer fRn^iM, . 
" -^;---^C connected ,0 the ser.Ls and ol^^^^^^^^ cor..unica,ions w.m Cen, 

COM software 20 providing object management « , Is 
server oDiects 2i which are obiects to 4 h 
coiect parts mentioned ,n the introduction ^ "'^'^ '^^"^^ .correspond to the semantic 

rach Client workstation C compnsec- 

haroware 22. such as an ISM-AT compatible PC 
operating system software 24. such as DOS so(twa,e 
-nocwing software 26. such as MS Wirdot anof^!. 
an ob,ect management faohty (OMF, 28 ? 
-ar. of Hewiett-Packaro Company used for a lam' y of'aonf-;?'''' ''^'^'^'^'^ ^'^'^ '^^^^^^^ a trace 
= cbiects software 30. such as NewWave obien .n. '""""'^'^ 

or nandling communication w.,h oo.ects on n.ner ror^n'^^'^'x ^'"^"'^ and a ROAM ob.ect 34 

- - =3.. — r 'r''„ir:r:;r:: — . 

The system iQ provides multimedia facil.tie- to ...... c 

voice and or video communication facilities as I'e as da a -omm'"'"' ^ ^^ve 

A possible voice and data network structure 40 . ho 
anc^ 3. a networked PC server 42 ,s conr^ect^d ,o^.e locaTpAfixT \ °' '^^ ^«^'9"-'ed A 

-u..por, .eiephone m.ertace cards ,such as thl vBx 00 rTiJT' l"" '''''' ""'^'"^ 
PABX ,s controlled by the PC server 42 and users can uc ^'"^systems inc., The 

are connected to ihe local PABX and convemen , orated r^^aTth'I'r'r T''" '''' 

Eacn of the sites A and B .-omonsas a i am * ^Of'<staiions C. 

^^^l ^ ""^^ ' ^ WAN bncge .nterconnecting the LAN w.th a 

;eiephonrcor7eren'ce'I7;. ;Vtre%;'L''r"^^ ^ "P- -a.n.am and close down 

.ner ore .lal other users adding ,hem ,n ,o con^elncJ"^^^^^^^^^ ' — ' '^'^P^one user and can 

'n order to conduct conferences over a w.der are Pr ^ 
connect to each other over ,he public switched LI?" ''^^ ^^b on respective site- a and 8 

to tne conference. ^"'"^"^'^ '^'^'^"^"^ "etworn tPSTN, and add .n their owr, toca. users 

vHF_rv .eceivers Js. a ..:::hor ;;rrpi:;,er;, raVt^'p" ^ — - 

-urthermore the Client workstations C may be Ln ! 

ay .^e fitted w.h v,oeo cards to enable a user ,o view v.aeo -n 
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Button Appearance 


Meaning 


No outton 

White. unhtQhlighted 
Slack 

Red 


This person aoes /lot have this neoia channel available. 

The media channel is available, but not chosen for use. 

The nnedia channel has been selected, trut is »nactjve because the person 

'S not present in the Venue or the connection has not been connpleted yet. 

The media channel is bemg used. 



The lower portion of the Venue is taken up by the shareo ooiect area 73. This acts as a shared fofoer. 
storing obiects on the server and making them accessible to all users of the Venue. Inactive ob/ects are 
represented by an icon such as icon 38 m Figure lO. Objects m the shared object area 78 may oe client 
objects e.g. Whiteboard client oojects. or may be standarc NewWave obiects. it is possible to move objects 
into and cut of the snared object area 73 of the Venue-ohent object Moving a functionally-spht ooject such 
as a Whiteboard object mto the shared object area 78 does not email moving the Whiteboard-server object 
but just the Whiteboard-cltent object. The 0MF2B instructs the Venue client object to insert the Whiteboard- 
client object as one of its children. The Whiteboard-chent object is then serialised by the Venue-ciient 
object ano sent to the Venue-server object. The Venue-server object updates its other active Venue-chent 
object with the ne^s that a new Whiteboard object is available m the Venue and these Venue-client objects 
disDiay the Whiieboard-ciient object icon in tneir shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
oDject by any of the users cf the Venue cause a copy of the Whiteboard-ciieni object to be senalised by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-ciient object remains on that machine for subsequent use. 

In contrast, if a NewWave object icon is moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-ciieni objects to dtspiay the relevant NewWave object icon. Subsequent opening of me Newwave 
oDject by a user of such an active Venue-ciient object causes a copy of the NewWave object to be made 
ano sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
object and changes which a user makes are not reflected m the copies held on the other users' machines. 
This rs a conseouence of the non-functionaily split nature of NewWave objects and ts an impiementational 
feature rather than one which is important to the present 'nvention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client object the user is presented 
with a directory 90 of oossibie meeting participants as shown m Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a m.eoia selection area 96 
and an options area 98 displaying three options: Convene Select and Cancai. Unavailable media options 
are greyed out m the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears in the area 94 as shown. The media connections are selectable by 
Checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in tne area 94 ados that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by f:e-checking the box beside the name of that person m the area 
94 Taking t^e Cancel option means that none of the changes made since the window for the directory 90 
was brought up will pe implemented. The Convene option will be described later. 

There IS also a Connection fvlanager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager jOject handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests aunng use. The Connection Manager object 
performs the following services: 

maintains a list of media resources available m the system 
• detects wnen resources fail 

- monitors resource channel availability fje. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using aifferent media* 
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- ^ ^.e. ... .... ... 

-.s,ence a co.esoo.d.ng c.en, oo.ec, an. " s^.f/T "^^^ ^'^^ ^^'^'^ 

^-ons.r.p con,oonen,5 ,aen,„y.ng ,he relevant ..Nenr ;ervor Ith 1" ' '^"'^"^ '^^'^^^ °«'^""er 

'cr .eeo,rg a record of what od.ects are oresen y o Ve , " - ^'"^•-'''"^"^^ement ,ac,l..y ,OMF) 60 

^cu.,ng. rn,s -s a standard NewWave OMF Thp'e . T ''^^^"^^"O" -nter-obiect rr^essage 
s:a..ca..y .,n.ed to each cier^t ob,ect CO prov.dmg 'acc-s to "'"'^'^ '"^'^^^ 'COMLiE-C, 6. 

^ o.her ..oros. the COMLie-C 6, has beer, added to ' anV' n . ^'^^"°"="'V a ROAM c!,en, ob.ect 62 Ir. 
.nct.ona,;y so.., ob,ects. Co,.m.n.cat,on thro gh ,h" To^uB C sf" '° 

n,en, and ob.ect nar..n, ar,d ^essagrre;d;nT'IcZ:cTcrn ''"""^ '■^^^'-'^ ^^^'^^^ --^ge- 
04 A server ob.ect manager ^brary^OMLIB S. 65 , ..'rTr ""^'^""^ ^^^'^^ software 

access to the fur^conamy of the oc,ect rr,anagen-ent a^.t 6 =V! '''' '''''' '^>'=' ^0 er,ab..r,g 

Wher. ci,ePt obiect CO- w.shes to send a me . ' 66. ^ 

? '^^ '"^"^5e .0 the ROAM seUr . l'r~V''"""' ^'"^^ ^0. the ROAM 

server ob,ec, SO Messages from the server nb.ecrso "^"sage on to the 

'.essage -s to be ser. between objects o 'the a' e °^^TVn. --'se mar^r^e Z 
.nvo,v.ng the ROAM server ob.ect 66. Messages arl^'o rhr; "^"^ ^^"^^ " ^'^^^''V -t^oo. 

. ..s ^^^^^^^^^^^ ™-'-^- - - ^^^^ 

■•■^^^^^^^^^^^^^^^ - '™ ^^^^^^^ 

and -rcrnr;,rct"n\crgT^ — 5- "^e da.a wh.ch ,hey are shar.ng. 

exact nurT,ber .s sob.ect to techn.ca. coostra.,m Th,! '"^"y People the 

cetweer. two people, bu.id up as e..pe ts a^Z/ht „ ' ""''""^ '° « ^ s.mpie phone can 

.ecde .0 move to a d.^erent ob,ect be au e he nt ;« nh:""' ' ^-"9 o 

The Venue ,s a shared object and rhpln t ^^""^ "^^^ changed. ^ 

venue c.en. objects wn.ch PrcfdeTn . e a^^^^^^ — Cen, wor.stat.ons have 

server There may be many Venoe Cen. ooTects o ^Zn^^ """"^ "'-^P-c-g 

server Object. '^'"erent ci.en, workstations (or a particular Venue 

F'Qvre 10 shows the aDoearanf!P r>j ^ 

:an e seen and where the.r med.a chann s"an be -on^ol'ed ''^^ 
Objects (or use -n the meeting are stored -ontroiled. Beneath that is a shared area 78 wnere 

- ^~^^\^::::z:^T:.'Zz:r:, — by a 

aosent and status banner 84 ,nd.cat,ng tha' an bsem ", *^ -ee'-Q or 

-ed,a centre, buttons 86 The b.tmap 80 ^ay be eo a '^^^ =° '^^ -««'-9 -d a row o( 

-naows ,s ava..ab.e and the v-deo channe. .s ,n use. ' ^ '"^^^ 

wnen video m 

.a. r:r;^:':,:eV:r-'^ - - .... ... 
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workstation B to tne Phone Sootn server obiect PB-s. if the ^nv.iaiicn .s accepted a Create Venue message 
ueferencea 6) -s sent fronn the Phone Booth server obiect P6-5 to the Phone Booth client object PC-c 
which causes <t to -ireate a new Venue chent object V-: on client workstation B involving sending a Here Is 
Parent .-nessage (referenced 7) to the new Venue - -rhent cciect V-c' to notify .{ ol the identity oi the Venue 
server cbiect v-s The new Venue client ociect V-c" then sends a message /referenced 8) to the Venue 
server ooiect V-s requesting information about the contents of tne Venue. The reply from the Venue server 
cbiect v-s IS referenced 9 m Figure 13. 

Messages corresconding to those referenced 6-9 are sent between the server S and client workstation 
A so as aiso to create a new Venue-ctient object v-c on that workstation and these messages are 
ceferencea I0-13 m Figure 13. 

Finally, the Venue server object V-s sends a request ueferenceC t4» to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers accordingly (dotted line referenced i5i. 

The users of chent workstations A and B can then communicate usjng the newly created Venue 
It IS also possible to convene an existing Venue by selecting the Convene option w.ihin the Venue. 
This inmates a sequence of events whicn will be described with reference to Figure U. Again, a server 
machine S and two client workstations A and 8 are represented. 

The user selet:iion of the Convene option .s referenced i m Figure 14. This causes the Venue client 
object V-c to send a Convene Request message (referenced 2) to the Venue server object v-s which 
notifies the Phone Booth server object PB-s of the convene request in a message referenced 3 which 
Identifies the intended meeting participants. The Phone Booth server ooject PB-s sends a Ring message 
(referenced 4) to the Phone Booth cUent objects PB< on the AOrkstations of the intended meeting 
participants causing a dialogue box to be displayed on these workstations mviting the users to partake m a 
meeting. When these users, accept or decline the invitation ih.s causes a reply message (referenced 5) to 
be sent from each Phone booth client object P6-c" to the Phone Booth server object PB-s. 

The next step is for the Phone Booth server object PB-s to instruct (message referenced S) the Phone 
Booth client objects PB-c* to create new Venue client objects V-c on machines where a Venue chent object 
linked to the Venue server obtect V-s is not already stored. Such new Venue ciient objects V-c" then sena a 
message (referenced 8) to the Venue server object V-s requesting mfoimation about the contents of the 
Venue so that the appropriate icons can be displayed m the shared area 78 of Figure TO on the respective 
client workstations. The reply message containing' information aoout the contents of tne Venue from the 
Venue server object V-s is referenced 9 in Figure t3. 

The Venue server object V-s then sends a request (referenced tO) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media cirwers (not shown* accordingly (dotted line referenced n i. The disinbuted meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
^ (Figures 14.1 7 of Apoendix A). On opening the new Venue-chent object a Venue-server object aiso needs to 
be created Figure i5 depicts the process. A server machine is indicated by S and a client workstation oy 
C 

The act of opening the new Venue-ciient object V-c causes it to send a message (referenced i ) to the 
Phone Booth cdent object PB-c which tnggers a message (referenced 2) to be sent from the Phone Booth 
client object PB-c to the Phone Booth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3). Next the new Venue-server object V-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c containing the 10 of the Venue-server object. The new Venue 
client object V-c then sends a message (referenced 5; to the Venue server object V-s requesting 
information about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server object. 

It is possible to add new meeting panicipants to an active Venue by selecting an Add New Member 
menu option. This causes a directory of potential participants to be displayed as shown m Figure 1 1 to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices is conveyed from the Venue client object to the Venue server object which updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 
change until someone convenes a meeting 

When a user elects to close a Venue by selecting a CLOSE ootion ihis causes a message to be sent 
from the relevant Venue-client object to its Venue-server object informing the Venue-server object that the 
Venue-Client object is deactivating. The Venue-server object then messages the Connection Manager object 
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To "open" an ob/ect. the user double ci.cks on '.nn -eievant icon Referring to Figure I7 Martin has 
ooened the Protect Meeting Venue which is shown m a -v,noo« 174. The w,noow 174 has a menu bar 1 76 
/vnich has similar options to the menu bar 130 of the -.vinciow i26 except a Meeting ootion msteaa of ^ne 
Setting option The A-iracw 174 jisplays a participants area 178. shewing only Martin, and a snared .terns 
area 18O whicn :s empty. Underneath a bit map 182 of Manm is a name bar I84 which includes a 
notification of oresence and three rredia control buttons 185-" for Phone, Video and Data respectively Oniy 
the Data button i87 is highlighted m this example, le. biackea out m Figure 1 7 

On selecting the Meeting option from the menu oar 176 of the window 174. a CoMedian directory 
^.ncow 190 apoears. Figure 18. The reference numerals for the CoMedian directory wmch were used m 
F.gure 1 1 will be retained here. Martin selects the name Ricnard Jennings from the list 92 of ooientiaf 
participants causmg a picture of fl.chard to appear m the area 94 together w,th crosses m the video and" 
cata boxes m ine area 96 to indicate Richard's media selections. This means that Richard will be contacted 
through the system for data sharing with both video and audio travelling over video connections Manm then 
Clicks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 
image to ,oin Martin s image in the Venue as shown at 192 m Figure 19. Richard is marked as absent at 
194 and a banner 196 is displayed indicating that he has been mvited Martm has selected both video and 
data connections for himself m order to match what was seiecteo for Richard. This causes the video and 
data outtons 186 and 187 to be highlighted m a first colour to show mat they are currently m use albeit only 
locally to Martin s own workstation. Richard's video and data media buttons i86a and i87a are highlighted 
■n a second colour to indicate thai they have been requested Put are rot yet m use. 

While waiting for Richard to join the Venue. Martm ,s moving tne Design Notes and Design Principles 
obiects 170 and 172 into the shared items area 18O of the Venuo by clicking on each obiect and draqomq it 
to the area 18O. 

Moving now to Richard's workstation, shown .n Figure 20. the invitation to join the Venue has reached 
his macnine and has caused a bell 200 to apoear at the bottom of h.s screen. The bell 200 is flashmg and 
making a ringing sound to attract his attention. Richard clicks on the bell 200 and the result is shown m 
Figure 21 An invitation message box 202 is brought up teiiing Richard that he has been mvited to a 
meeting and g.v.ng the name of the meeting and the name of the person who convened the meeting The 
invitation message box 202 composes two options: Accept and Oeclme. Richard clicks on the Accept option 
to accept the mvitanon to (Oin the meeting. 

Referring to Figure 22 accepting the mvitation causes a Venue client ooiect automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
Ricnard can now see and hear Martin and the obiects that Martin has placed into the shared items area I8O 
are available to him F.gure 23 shows that Martin can see the same Venue having the same contents on his 
workstation. Referring to Figure 24. during the meeting. Martin has opened a wmdow 206 on the Design 
Notes whiteboard obiect. Martm mforms Richard of this so that Richard can also view the whiteboard object 
and then both Martin and Richard can scribble on the whiteboard and v.ew each others input. When their 
meeting is finished both Martin and Richard close and save tne Venue. 

Figure 25 shows the Venue obiect 163 saved m Richard's NewWave office. In Figure 26. Richard has 
lust opened h.s NewWave office and is v.ew.ng the Venue i63 m a window 208. Martin is not present 
(although he would be if, comcidently. he had his Venue open at the same time as Richard. In that situation 
the relevant media connections would automatically be set up». Referring to Figure 27. Richard has selected 
the Meeting menu item using the cursor 2t0 so as to bring up the CoMedian directory 212 and he has 
selected Ed Dav.es m the manner previously described. Ed Oavies does not have video capability instead 
he IS selected by telephone. Clicking on the Select bunon wiii cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring 10 Figure 28. Richard is about to inmate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene option from the corresponding menu 
216. Since Ed ooes not have video capabilities, the audio from his telephone would be mixed into the video 
feed into Martin and Richard and their audio signals would be sent to Ed's telephone during their distnbuted 
meeting. 

Turning now to Figure 29. a new session is beginning on Richard Jenning's workstation. A window 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the .con 222 
called "Meeting Request" (using the "Create a New" option from the Action Menu - see Figures 14 to 1 7 of 
Aopendix A) In Figure 30. on opening the outgoing message 222 it is displayed m a wmdow 224. Richard 
nas completed the distnbution hst 226 and wntten a cover note 228. 

Referring to Figure 31. a new Venue-Client object represented by the icon 230 is created (again usmg 
the -Create a New" option). The Venue-client obiect 230 is copied and oragged .nto the window 224 
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A win^r .^l h'as" ' ' ---9 Packard NewWave Software. 

a ntle bar 128 carrying the title "NewWave Office" 
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Brier Description of the Drawings 
Figure 1 is a block diagram of a ccaputer In accordance 

with the preferred emfccdiment of the present Invention. 

Figures 2 and 2A show block diagrams which illustrate 

the relationship between objects, applications and data 

files In accordance with the preferred eB£>odlBent of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

Invention . 
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Figure 7] shews a Mcclc diagrac of the organizatior. of 
n?Oy.:.CAT, a 3 >' 3 : e 3 file included i r. the OMF shown in Figure 
7 2 . 

Figure 7^ shows the relation between a global parent 
and glotal objects in accordance with the preferred 
emt-cdiaent of the present invention. 

Figure 75 is a block diagraa which shows how systes 
files within the OMF shown in Figure 72 accesses data files 
and applications froi a trecory shown in Figure 1. 

Figure 6 is a block diagram of the organization of the 
EC e r 0 r y s h r w r in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance vi:h the preferred erbcdiirent of the present 
invention. 

Figure 7? is a block diagraa of the organization of 
HP0MF.X3F, a systeit file included in the OKF shown in Figure 

12 . 

Figure 80 shows a view specification record in 
accordance with the preferred eobodiment of the present 

invention . 

Figure 8i shows the use of a snapshot in accordance 
with a preferred eobodioent of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodioent of 
the present invention. 
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^ as ,a.e.t3 ,r ejects con:a:ni., accordance wi.. a 

P.-ererree e = bc-,en. of the present invention. 

-iSure 5 illustrates the screen display which results 
rrc= lir.'^.ng of varies objects in accordance with a 

preferred emtJcd-'-oit -i' -w^ „ 

ea:=.a...nt o. ...e present invention. 

figure 6 shows the linkine o*' -s*--* 
^ K.ng 04 objects m order to 

create the screen display shown in Figure 5. 

.-g.re 7 3hcws how three Ejects nay be linked together 
ir. ac = ..:a, = e with a preferred ^^^^^^.^ 

i n V e r. t i c r . 



JO 
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riS.re S and Figure 9 illustrate how an object ,ay be 
copied in accordance with a preferred ea,bodi=ent of the 
P r e s e n t i n V e n t i c n . 

Figure 10 and Figure 1, illustrate the copying of a 
P^^lic Object in accordance to a preferred e=bodi»ent of the 

? r e s e r. t i r. v e n t i o r . 

-igure, ,2 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred e«bodl,ent of the present 
invention. Also shown are blocW diagraas.of how object, 
appearing to the user are linked in accordance to the 
preferred embodiaent of the present invention. 

Figure 72 is a block diagran of an Object Hanage.ent 
f^-iiity (0«F) in accordance with the preferred e.bodi.ent 
of the present invention. 
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13, oy.r 100 ir.foras tr^.- application w.-.;c^. object the 
appli :ati:-r. ahCLild access for -ata. That object is then 
consiie.-ei to be active. An object is inactive when the 
application the object la assooiatei with is not being run 
by cooputer 18, or when the application the object is 
associated with is being run, but is not being run with the 
data of that object. 

Active Objects can c omreu n i c a t e with each other using 
messages. Far exaaple i two instances o.*" application 101 
are being run by cocputer lS, one with the data of object 
202 an; the other with the data of object 203, object 202 
and object 203 are tcth active. Therefore object 202 may 
send a cess-ige 2i: to object 20 3- Similarly, if computer i3 
is running application 101 with the data of object 202, and 
is running application 1C6 witn the data of object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 Bay send a aessage 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free coomun i ca 1 1 on between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

Each object has associated with^a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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ar.i an a-M ^PPUcation :05 

•- an application 1 
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-ach of appiicatirns :o- 
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- Fo. instance, in 

* ^ ^' application 101 la 
= ^ave stored data u c - - ar o^, 

203. an oblect 2oa and 

and an object 205. Siaiiarly 
application io« 1 5 ' 

is Shown to have stored data in ,n k • 

an object 208 

208, an object 20q 

j = <:u9 and an obleet 
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"3 .r. ... 

w.t.. application 101 . si«i , 
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chil-irer. ar. i on? or i^re parer.ts. An sbject is no; 
allowec; to Ceccae its own i e s c e nd e r..t . 

In Fig J re 3 is shown an object 30 1, an object 302, an 
object 303. an object 30U, an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
300 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
With reference name " i " , to object 302 . Object 301 has a 
link 3'i, with reference na=e "2", to object 303. Object 
302 has a link 312, with reference naoe "7", to object 30tt. 
Object 3C2 has a link 313, with reference name "8", to 
object 305. Object 30 3 has a link 3 1 , with reference naae 
"1", to object 30c. Object 303 has a link 3 15, with 
reference na = e " U , to object 307. Object 30U has a link 
316, with reference naie "1", to object 308. Object 305 has 
a link 317, with reference name "7", to object 308. Object 
306 has a link 318, with reference naee "8", to object 309. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference name 
"13", to object 309. Object 308 has a link 321, with 
reference name -1", to object 309. Object 308 has a link 
322, with reference name "3", to object 303. 

Object 301 is a parent of 302 and 303- Object 303 Is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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i-^ <;3'.a r::es 22^, 222 and 222 are a ' 

a .c.-(Bat which -a- b 

interpreter Ky application 105. 

otjec: has associated with it > ^■ 

-tn It a list or 

?^=?e.-ties . siach proce-tv >• a , , 

— e. 5y speciryir.s the r.a = , . ,,,,,, 

, . --^ *«^<l'-Cion, each clss 
°' Objects has associated wi-h ^ 

' ^^'^ properties that 

" = = °" o^'Jects or that class - • 

'Of* instance, in 

f-£ure 2k , obj«»ct 

J-«t 205 anj application lOI ar. .k 
2n= Shown. Object 

<^ ' ^ has associated wit- ... , 

■' *• ' P^ = ?«'-ty 231, a propertv 23? 
' '--^Perty 2 3 3 . Application -1 h.. , 

associated with it 

^ P-- = ?^.-ty 131, a property ,.2 and . o 
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^^^^ ^^^^ ^^^^^^ 

-ength. Proper-tie* ^r^'e. 
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. *av. r..er,„c„ ^^^^^ 

e e.,„.„ ^^^^^ 

has a reference name which 

•»e wnicn l3 a number tha^ <. ■ 

'^nat i3 assigned by 
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collectively cali./^ . 

caiied that ob1e'^«'», -i-. 

o:>Je_ , deacendenta. Similarly, 

— ^ ^^^^ ^^^^ ^^^^ 
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contains lines of t: e x t 5*1. lir.-s cf text 512, a grapnics 
figure 51?, a grapnics figcre an^ spreadsheet data 515. 

As sh :vr. in Figure 6, text and foraatting data is stored in 
an object 5M, graphics data for graphics figure 513 is 
store:: i r. an object 6i2, graphics data for graphics figure 
5^^ is stored in an object 613 and spreadsheet data 515 is 
stored in object 6lU. lir/<s that are used to build coopound 
objects always have soze of data transfer associated 

with the link and hence are called data links. In Figure 6 
is shown a data lirW 615, a data link 6i6 and a data link 
617. In dcrurent 510, data froa object 612, object 613 and 
object S ^^ are ccrely displayed, therefore data link 6lU, 
data link 6^5 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 70:, which contains data for a 
first spreadsheet, is linked through data link 70M to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
oore than lerely display data from the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OMF 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, OMF lOO makes copies 
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a n c e 5 



■3 2ll of ol> < 



a -"^^ - e s : r 3 c b • ^ 5 i-^ 

' ' '^'^ ' 305 an- ^OP 

10 en . 



30,. „ 



-hen a link -.c an obje-t •• , h , 
, «3je-. .3 deleted, OM." lOO 

^-.e-- has any other par-n-. 

*'^'^-"-s. If not, OM? 100 

storage space associated with the 

o J e c t . 

— - * va. icus purposes . 

— ^^^^ ^, ^^^^^^^^ 
"'--e.-. »r c,,,.:. ^^^^^^^ 

w..., various appii'^a*--rtr,* 

^^^^ *a w^ons , or t he 

Objects =a/ be other folder. 

r.gure U Shews an example 

- or objects as TcLers. .n o.ject .01 (also 

...v-e. -Q.J, ar. ot'ec- ^ r,- 

= -ec. k^2 (a. so called folder 

(al3o called folde- •^07) 

--e. -03} and an object UQU 

(also called folder ^^o^^ , 

are used as folders. Folder .01 

contains an otject «05. used to conta'n d.- 

contain data, an object U06 

- --.r "03. ,,„.,^„, ^„ ^^^^^^ ^^^^ 

— rou.. .03 ,,,,,, 

contains an object «09 ua^i r« 

' -"c. an Object 

used to contain data. Polder UC. contain. 

conwalna an object 

used to contain ^,1. 

con.a.n data, an object .,2, ,,,, 

^a.a and an object .13. used to contain data. 

A =ore sophisticated use of links ^o 

i-nics IS to construct 

-CI Objects. Tor instance in Figure 5 a 

-^fivire 5, a document 5ic 



; o a p o u n I 
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162 tr.rcjsr. a new link 1653. Otjec: l6u ia a copy of 
objec: !6i. Lir.'< i65a is a copy cf lir.< 163. 

In Figure 12 thpcug- Figure 7:, it is ghown how object, 
are displayed to a user or. ocnitor 1^. in Figure 12 a 
^NewWave Office" desktop is s-.r. to include Iccns labelled 
as Tile Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star" and "My Folder". A user (not shown) has aanlpulated 
a cursor 73l. using keyb-ard 19 or mouse 20, to select "My 
F c 1 d a r " . 

Figure 13 shows how the objects displayed on lonitcr 1U 
are linked. NewWave Office (shown as an object 700) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 711. cf "Waste Sask-f (shewn as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713. of "Printers" (shown as an object 70U) through a 
link 7iy, of "My Folder" (shewn as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure iu, the user, using cursor 781, has selected 
-Create a New..." in a pull down aenu 782. As a result of 
this selection a dialog box 779 appears as shown In Figure 
15. Using cursor 78l, the user has highlighted the Icon 
"Layout- and using keyboard 19 has typed in the naoe -Paste 
Up" as a name for a new object to be created. Cursor 78l 
now points to a region labelled -OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 
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».s= lakes copi,, t-,, 

3 3 :.ie c.-igina: . 

^^•^ nakea a copy of 

- ^3-. CMr copies each of obje'^t ^03-, h 

, o=je.t 3oo s deacenrients and 

-S"- e 9. r.gure 9 s-cws a copy 

3'-- ^ — .-0=3 is , c,„ or o-.;,c.. 303 . o..,c. 

- ' CO.. o. oo,. = . k:-. 30., is a cop, I. ' 

30.. ,.,,0. 3or. is . OOP. 0. o,,_ 3„,. 

^ a copy cr lin. 

3<'- Link 322a i, a cop/ of lirv , . 

lir.K 322, Link 3 Ua is a copy 

^-'^ 315a .3 a copy of link 3)5. Link 3iea i. 
a copy or link 31s. L- nk ? 10. • 

. '^-^ ^ °^ link 3'9. Link 

3^Ca a ccpy of link 320. 

^e.re. ea: bod 1 »e n t , the default behavior 
"P-r a pa..e„t. 3 children ..en ..e pa.en^ 
- — . Ho.e.en. when a cHiXd i, designated as -p.bUc- 

it 13 not copied. Rather, a copy of th. . 

copy of the parent Includes a 

^" " . - ri,„.. ,0. . 

.3 ..o oopi... p.„„, ^^^^^^ 

' "'Id ot.J, = t ,6J tSrougB a link U3. Child 

"J- tniid object 162 I3 
» P'JOlic Object. As Shown in Figure 1- 

ngure 1 copying of parent 

object 15! reau'f. < ^ 

re.u.ts in new object 16, a being linked to object 
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Ir. rigure 2], using c.rsor 75 i , "Paste Up" (o&ject 7CS) 
IS show.-. Deing dragged to window TS?. jn Figure 2^, the 
process is cooplete and "Paste L!?" (object 703) is r.cw i r. 
window "My rclder". I r. Figure 25, "Paste Up", shown as 
object 703, is now a child of "My Folder" through link 728. 

The user sets up oultiple links by using the Share 
coEiard. This csasand is an extension of the clipboard 
metaphor ccnaor. in software packages today for coving and 
copying data around the s/stea. The clipboard is a special 
buffe- that the systea uses to hold data that is in transit. 

Ir. one way, the Share coaiand operates siailarly to the 
Cut or Copy coiraand described atove. That is, using Share, 
Cut, or Ccpy, the user selects scne data first and then 
gives the Share coanand , which results in soaething being 
put on the clipboard. In the case of the Share comaand , 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a peroanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link Is 
used by the involved applications to provide easy access to 
the original data (In Its full application) and autonatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up- (object 707) being in inverse video. 
Using cursor 78i, "Share" from eenu 783 is selected. In 
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I " Figure ^ 7 , "Paste U - " * • r - • . r 

^ r . s • n . w n as an object 707 

linke- ac a chil- of NewWave ZfC^^e t--^.-^ 

Tr.e =as;c c'.ipecars oj.rations are Cut, Copy, a,- 
Pas-.e. T.e . = ,,,, ^^^^^ 

-Ple^, .una. Cut ccxand cop, 

= c. = a-... .cv„ t»e »:.ctad .a.a to t., cUpPoar. 

<»'l--i., ,t rro= ,ta ,M,i„al ,„cat.,„!. Cop, .a.e, a cop, 

-.*.i.,e, ca.a on the cI^DbrtAr^^ tk^ 

^-.?ooar<2. The user nuat then 

"i-t tr., locatic, u...r. h. want, the .ata to P. .pv„ 
«Ple^ to, a-.; siv. t., ?a = ta cx.and. tm a co. = a„. cpi,, 
cc.t.nt, or t.. c:ipPoaM to th. ,.,.=t.o location. 
I.-' Fisur, >. a user la aSovn to have s.iectai -Paste 
"P"- T;-.e aelectlo, la represent.- p, t.,, i„„ f,,. „,^,^, 

"P" ^.ins displayed us.,, . averse video. wit., oursor 78,, 

t^e user se'=cts T^-f.«" 

---cs Copy from a pull down aenu 783. In 

figure -S. a CllPPo.rd object 750 la s^own to P. a Parent or 
- object 705 tr.roos, a Ur.. 73,. opj.ct 708, Is a cop, or 
Object 707 ("Paste Up"). 

A3 Shown in Ti.ur. ^^. next the user selects -Paste" 
rrox pull down ae.^;;7a3. The result, shown In Figu.-e 20. is 
tf^e addition of an object 708. pointed to. by cursor 78l. 
-hich is a copy of the original -Paste Up" object 707. 

I" nsur. 21. the new object is shown a, object 708 
linked as a child of NewWave Office through a lin. 718. 

In Figure 22. "My Folder", has been opened by double 
Clicking the icon for "My Folder" using cursor 781. The 
result is a new window 785 representing "My Folder". 
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sp-ea-sheet c-.i- cause a graph to be re-Jrawn. and update 
as a figure in a docurent. And since an cbject can have 
=any parents, a single object can be used as "boiler plate 
for any nuoiter of other objects. a charge in the boiler 
Plate Will te reflected in all the objects which have link 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C. window 785 for "My Fclder" has been 
closed. In Figure 3\ cursor 7Sl is used to select "Create 
a New..." froc pull down cenu 752. As a result of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using cursor 73l. the icon HPText has been highlighted and 
using '.eytcard lo the nar.e "Sanple Text" has been typed in 
as the na=e for a new object to be created. Cursor 78l now 
points tc a region labelled "GK". Once this region is 
selected, a new object titled "Sa=ple Text- is created, as 
is shown in Figure 33. 

In Figure 3", "Saaple Text" (object 709) Is shown to b 
a child of NewWave Office through a link 719. In Figure 3« 
since "My Folder- has been closed, "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 78l on the icon "Sacple 
Text- and double clicking a button on mouse 20 results in 
-Saaple Text" being opened. In Figure 36, an open window 
789 for "Sasple Text" is shown. 
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Figure ci:p^oar^ 7.. k 

" r a 3 t e ' i n n K « 



Cu^n a link 722, 



c 
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^ • haa .een activated. r.-, , 

^3. 13 an icon 707a appearing •: . .„ 

th.. indicate, 
tf^at "Paate Up" (ofert 7 07 ) i, 

— . orn. ... „ 

■• ''o^^f' a Child or 

C-iptva.-i '2: tr.rsush l-.^ 7?, 

in.erccnnectior. of objects visitl- to t.- 

/ , . CO the user , "Paste Up" 

Cobjeot 7C7) i3 s-wn tc .0 a cvi. . , 

■ ^ °' "•'^y Folder- 705 

-^-^roug-. li-;, 7,, 

' (object 707) i. Shared, 

notcor-oH«p._^^„ 

' reoa^ns a child of 

NewWave 0 f • - a ► - 

u e tn rough link 717. 

feature or data U . .s i , a ut 00a t ed data 
transfer. When a child ofcle- ^, 

, , ^ the user chang-s 

a part of it Which is 

A3 snared out" yh^^ i ^ 

-0. 0.-... ,00chec.s if ' - 

a-out this particular change r. th 

^' they care and if 

tr.ey are also open OMr 

*w -^idu.e. The parent can 

then send aessages to the ch-d to . . 

produce or display the 

data . This f-a» ur<. =1 ^ i 

t-a.ure allows the user to establish 
. ^ establish coBpound 

.... 
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V-.e resul: i, t^.e cper.ins ani cisplay of "Slar" (o&lec: 706 

"So 



n a 



wir.dcw 79 = . Fig. re ijO 3^. = ws t ^ e use of cursor 751 to 
select selection "Ellipse" in a oer.u window 7 9 7 which 
reBults in the data within "Star" (object 706) being changed 
rroa a star to an ellipse. As shewn in Figure 51. the 
result is a change both in data displayed in window 796 and 
data displayed in region 795 of window 791. 

In Figure 52, cursor 73l is used to define a region 797 
in Window 75-. In Figure 53, cursor 79: is used to select a 
selecticn "Create a New..." i r. pull dcwn menu 793 . As a 
result of this selection dialog box 799 appears in Figure. 
5a.. Dialog box 799 contains icons for the two classes of 
Objects available which are able to displaydata in region 
797 of Window 79-. Using cursor 73^ the icon -KP Shape- 
has been highlighted. Using keybcard 19 the naae "New 
Shape" has been typed in as the name for a new object to be 
created. Cursor 73l now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "New Shape" is displayed in 
region 797 of window 791 as is shown in Figure 55. In 
Figure 56, "New Shape", (object 750) is shown to be a child 
of "Paste Up- (object 707) through a link 760. 

In Figure 57 a window 8OG for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. In Figure 58, 
cursor 781 is used to select the selection "Triangle" from a 
P'Jll down Benu 801. The result, as shown in Figure 59, is 



EP 0 497 022 Al 



:n F:...e 3^ a = « 7c, ror "Paste Up- Ccbjec. 70^ 

•^as te.-. cper.ed ..u.le clicking tne icon for "Paste 
'-'P". Ir. Figure 33, using Cursor 75 i, ro-. trail k„ 
20, a portion 79C cf t^e text of "Sample Text" has been 
selected. T^.e portion in inverse video stating "Hew Wave 
Office environment" is portion 790. 

I--. Fis-.re 39. cursor 78l is used to select the 

i^. a .ull down menu 792. In Figure ^0, 

an =res 7 9 3 in w:r.{icw 791 is se^e-t^- u^^^, ^ 

us.r.g cursor 79i. In 

Fig'jre Ui, a selection "Paste" s ^pIa^k^^ ^ 

-5,e .s selected free a pull down 

= en. 7,u .3:ns c.rsor 75,. p.^^,, .^^^^^ 

linked to "Paste (object 707! a „=, display., text 7,0 1, 

displayed in "Paste Up" window 7Q i Tn 

Tax-... (o.ject 709) is s.own ,o be a c.ild of "Paste Up" 
(cbjec. 707) .h.-ough a lin. 72 9. In Figure U2, displayed 
text 79C is snown in gray because "Star" window 789 is open, 
in Figure '.U, .-star" window 739 is closed so displayed text 
790 is clearly displayed. 

I" Figure U5, a region 795 of window 791 Is selected 

u.ing cursor 78l. Figure ^6 shows cursor 78l dragging the 

icon "Star" into region 795 of window 79t. 

« 

In Figure U7. data from "Star- (object 706) is now 
displayed in region 795 of window 791. As aay be seen In 
Figure .8. "Star" (object 706) is now a child of "Paste Up" 
(object 707) through a link 726. 

In Figure U9, a user has placed cursor 781 over region 
795 Of Window 791 and double clicked a button on mouse 20. 



EP 0 497 022 Al 



=-ild 70 9. 

'•n „3 .„ ^^^^^ 

fro« a pull Jo 

79" u,i„g cursor 781. ,t thl, 

"^'^ — " OHP ,00 ror . 

= P. = lnoa..o„ r.cor. ror .»i'J^„„.„ 

"'^»C0Pi.. ror u„. ^^^^^ 

= ^1!. Of -Past, up. „pj.„ ^^^^ 
fUur. .a, ^^^^^^^^^ 

"P>!-.e Op" w;-3ou 7et t. 

'5'. I, .ccoipu.hlng tM,, p.r.nt obj.-t 

"-.i.e. l..r.ua» ... r.r.r.nc. ,pr U„. 7.,. 

r.„„,, ^^^^^^^ ^^^^ 

an. ,.„p . ^^^^^^ 

7 07, OMF 100 taW#<i k « 

t".. rro. par.nt 707, adds th. 

id,„..r:„ti,„ „„.per rro. vl,„ ,p„,,.caUc„ 

-oord ror u„. 7„. ,„d d.Uv.r, t.. .„3a,. to c.Md 70, 
CMid 70, dl,pxa„ d... ,p,c,,,., • 

Par.a. 707 t, OHr ,00 .0 cMld 70, i, .OISP,„ . 
rur.h.r d.scrlt.d 1„ .pp.„,i. e, .-.tach.d ..r.to. 

«"-.K..r ..„ag, -PRIKT.SLAVE.. .l„ d.scrlb.d in 
'PMnd.x 3. ,a, ^^^^^ ^^^^ 

' .a-.„.r ..ar. dtap:., da. a .„ , „r.lo,: ,cr..„. 
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e-1. 70, cay send ^ 
--^^^ --ec. 709. :n a ^c^r^IZE" '""'^ 

a reference na = e for Ur< 7,. . 
coor-na-e, r ^""^ indicate, 

ror a dl3play. OMF ,00 ta.e. . 

t aice3 the GET <; t? r 

»«3sase rroa parent 707 . ^ET_SIZ. 

* to display the data. Thl, an 
parent 707 to mdify .h. . 

oairy the region reserved faP , 
fros Child 7'^g wh. u <*i3Playlng data 

709 13 not able to , 
to fit n th, data 
V ' " 'P-iried by pa.ent 707 . 

•''^■en\^data rro. a child object La • 
parent objec^ * -^l^Played by a 

J--' -d the Child Object Changes the dis«, 
data, the ch' 'd «k, displayed 

^'^J-'t' -tines OMr ,00 that there has b 
^ «^ange 1. the data object To- 

above in " <^escrlbed 

• "7, data rro« -star" 

dispuved • (Object 706) „ow 

'^^'-y^^ - region 795 of window 79K And a 

in Figure U3. -star- Cob. 

-tar (object 706) is , ^hild or -» 
(object 707) thro . "Paste Up- 

through a 726. sin.. ^ 

' *• • iince data - 

fo« Child Object 706 t« ^ 

706 to parent object 707 . imk 726 1 
data imic Which m^i . ' * 

includes a view .peel ficafion . 

"'''^^ data in 

Object 706 is shown 4 

.own. A user places cursor 781 
795 or Window 79, an. . 

* ^«tton on .ouse 20 
The result ia t^- "ouse 20. 

t..e opening and display of -s^ar- ( 
^" * Window 796. us^n. . '''^ 

—or 78, to select selection 
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■-^e.-.ror, ,,,, 

1= ri!-. 78, o»j.,t 676 . ^ .^^ 

0 = J,ct 676 . .„ ^ 
a p..,„, ,„ ^^^^^^^ ^ 

0».'.« 677 , ^ ^^^^ 

">=.. 678 n„ , t., or -2,.. u„. 680 . 

reference name "3". 

7,. ,„ ^^^^ ^^^^^ ^ 

fUu., 78. t^a. u. col..„ 73. of .n.ry 737 th,r. „ 

• .,7-. :„ ^^^^^ 

•n. in o = 73 3 t.e.-e ^^^^^^ 

^'6 - > d,c..,„t, ,,,,, , ,„,cw.,a 

v.» Un. 67,, ,,,, ^^^^^^^ 

-re, M-., .,,0. ,3, . .p,cinc,uo. 



record. 



Si.iUn,. .„ .„t., 735 <,„c.l6., link 680 ,^,.„ ,„ 
78. ^^^^^ 

t„ 733 t.... 1, 

1, . ^^^^^ ^^^^ 

-Uhl„ ,„»colu„ 73. c = „t.l„ the t«r.. 6lt, ...o- 
7«0 H a VI, „ apeclflc.tlon reco.-d. 

in fiS.r. 80, vl ap.cinc.tlon r.cr. 7.0 
'"c:..e a ri,l. 7., .MO. contain, , ,ata 1 . .„ 1 1 fl =a 1 1 o„ ..or 

'i.v, . r:.i« 7.2 wMo« i^ic.t., ^ 
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snapshot •js*'^ <n »w_ 

-"3-- .n the view, and a f^e'd 7U7 u. 

r.e.d which contains 

ror.a..on about the view. The data 

i^entiricatlon nucber 1, used by the chM. . 

-y the child object of the 

link, to de'*r-.<-.« 

— ..e What data is sent through the lln.. 

Figures 37 . 1,3 ^vj^w the ea^,h,, h 

"wabUshient of a link with 
AS has been discussed before <„ 
70, ^ Figure 37 window 

791 for "Paste Up" (object 707> k 

,,,,,, double 
Clicking on the icon for "Paste Op- 

. „ "P • In Figure 38, using 

C^-^or 781, controlled bv ,ouse 20 

P^'-^ion 790 Of the text 
°f "Sample Text" has been selected tk 

• portion in inverse 

Video stating "New Wave or-,. 

wave Of.ice environment- is portion 790. 

Figure 39, cursor 78l is used 

13 used to select the 

text to child object 7CQ rs-i. 

/^g^. Child object 7O0 a i 

J«cc 709 also cau3e3 OMF 

" -t.u.. ^^^^^^^^^ 

- ^^^^^ ^^^^^^ 

ai30 informs OMF 100 whaf . ► 

'00 What data Identification number is 

associated w'fh u . 

-th t„. „.„ u„. ,,,,, 

clipboard 720. rr hh-. 

link, child 709 will al,« 

ill also inform OMF 100 if there is a 

snapshot associated with th. ,4 

-ItM the link. Snapshots are discussed 

fully below. AS a result OMF 100 win . 

wv Will make an entrv 4« 

HPOMF.XRF 603 for a V ... 

l.nk between clipboard 720 and child 

object 709. The view spec' ficat^or, 

Pe-.rication record for the link win 
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VS_TrXTDISKLOC 



VS_lN:7rALIZED 



so 



35 



00 



VS_VIEWCLASS 



all 
The 



File position in HPOi-s" pap 
r^«.-e a Vie.., 32 c.ir.l'l 
:«xt,al data ID 1, located 
i'i' ^^"-^ina rero if no 
textual data ID has been 
Jefined by the child. 
J»w order five bit, of t.^e 
[ile position are always 
lyo and are thus not 
Jtored in the Mlsc field. 
The hexadecimal number OFFF 

for this bit field. 
Set if the View 

initialized. if clear 
information in the vi,: 
specification is zero, 
hexadecimal number 0000 
00 10 is a mask which 
ind cates which bits are 
used for this bit field. 

Reserved for future 

r.!fs"^n^ The hexadecimal 
number 0000 0008 is a mask 
Which indicates which bits 

rlur:' '''' 

Specifies the view class 
the Child assigned to the 
View. The view class 

ar; methods 
are available to the 
Par-ent. The hexadecimal 

Which indicates which bits 
are used for this bit 
field. 



5J 



iink 675. Obiect 6-? k 

°^-ect 6,? ha3 a tag of -,2.. ^in. 67a as a 

reference name - . Ob^e'-^ 671 ^ 

^o.e.. 673 has a tag of -19". Link 
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6 7 5 .as a r.feren.e r.aze "7V Peference naa>e, are picVe. by 
t^.e parent oiject and need tc be unique for the particular 
P^.-er.t Object; however, other parent, oiay have a Unlc with 
the satne reference na = e provided each reference naaie la 
unl que for each parent . 

figure 79 ahows a block dlagraa, of HPOMF.XRF 603. 
HPOMF.X.RF contain, an entry for each imw between parenta 
and Children. m HPOMF.XPF 603 colu«n 73 1 contain, the tag 
or the parent for each link. Column 732 contain, the tag of 
the Child for each link. Column 733 contain, the reference 
name for each link. The rir,t three bit pcltion, of column 
733. Shown in Figure 79 a, ,ub. column 73U. indicate whether 
a View specification file record 1, present (-1,0-) whether 
no view specification file record follow, (-00O") or whether 
the link 1, between is a link from the global parent to a 
global object ( " 1 00" ) . 

As may be seen, entry 735 1, an entry which describe, 
link 67i. Shown in Figure 77. That is. in column 73 1 of 
entry 735 there is the parent tag "6-. m column 732 there 
IS the Child tag -12- and in column 733 there 1, the 
reference name since object 671 i, a folder, there 1, 

no View, therefore the three bit, within ,ubcolumn 73'. would 



be "000' 



Similarly, entry 736 I, an entry which de,crlbe, link 
675 Shown m Figure 77. That is. in column 731 of entry 736 
there i, the parent tag " 6 " . m column 73 2 there 1, the 
= Mld tag "ic. 3nd in column 7 3 3 there is the reference name 



/ 
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'5 



20 



rscorda cannot be identified by the content within a view 
3pecl ficaticn file record. HPOHF.XPF 13 increased in size 
16K bytes at a time, A newly allocated portion of HPOMr.XRF 
ia filled with zeros. File recorda within HPOMF.XRF which 
are free or which define a link have the following fields 
listed in Table 5: 

Table 5 

ParentTag Contains the tag (HPOMF.CAT 

record number) of the parent 
object of this link. If this 
field is 0, then this record 
does not define a link and is 
f re e . ' 

Contains the tag of the child 
object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
30 HPOMF.XRF defines a link. 

^^^^^^^ Contains the reference naae that 

the parent has assigned to the 
link. This field is meaningless 
35 ParentTag or ChildTag is 

zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

-0 

File records within HPOMF-XRF which are view 
specification file records have the folloj/ing fields listed 
in Table 5A: 



:5 



50 



55 
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Table 5A 

Da » a I d ^ 

Contains the value that the 

chl.d has assigned to identify 

the part of itself that is be^ 

viewed through the link. 

Snapshot f ^ , 

Contains the tag (HPOMF.CAT 
record number) of the object 
-hlch is the Views snapshot, c 
If zero, the view has no 
snapshot. For further 
discussion or snapshots, see 
below. 

M i s c - 

Composed of several bit fields 
described below: 

VS_NEWDATASET Set if <.hi ih ^ 

iec ir child has told 0M~ 

that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
indicates which bits are 
used for this bit field. 

VS.NEWDATAANNOUNCEO Set if child has told OHF 

to announce new data to 
parent, but parent was 
inactive and was not 
notified. The hexadecimal 
number UOOO 0000 is a mask 
Which indicates which bits 
are used for this bit 
field . 

VS_SNAPSHOTOLD Set if ^hn-. v 

set if child has told OMF 

that the View's snapshot is 

out-of-date. The 

hexadecinal number 2000 

0000 is ^ Bask which 

indicates which bits are 

used for this bit field. 

VS_WANTMESSACES s-t if ^h<i^ k 

iet ir child has told QMF 

that it wants to process" 

View messages when snapshot 

is out-of-date. The 

hexadecimal number 1000 

0000 is a aask which 

indicates whic- bits are 

used for this bit field. 
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Table H 

♦s - 1 i r thi3 record defines 
an installed class, otherwise 
t|iis record Is free and this 
rield is the record nuober of 
the next free record, or "0" if 
there are no more free records. 
If the record is free, none of 
the other fields m the record 
13 aeanlngf ul . 

ModulerileNaae SDeeiri*, fs- 

speciries the naoe of the 

application associated with 
Objects of this class as a null- 
terminated string. 

Specifies the number of 
properties, the length of the 
property names and the location 
in HPOMF.PRP Of the object's 

description 

definition of the structure of 
this field. 

I« figure 75, the relationship of HPOMF.CAT and 
HPOMr.CLS is Shown. Within each object entry within 
HPOMF.CAT, the record number, which is an object's tag. 
"-es as an identifier 650 of data files in a mass storage 
«emory 170 associated with the object. The field 
"Typelnciass" serves as an identirier 651 of the class entry 
in HPOMF.CLS. which identifies the class of each object. 
Within each class entry in HPOMF.CLS, the.field 
"ModuleFileMaxe- serves as an identifier 652 of the 
application file in mass storage memory 170 which is 
associated with the class. 

In Figure 76. the organization of a portion of mass 
-orage memory ,70 is shown. A root directory 660 contains 
i".ters to an HPHWDATA directory 66l and HPNWPRCC directory 



Pol 
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665. H?NW?30C directory 666 

.s .he location of storage fo 

applicatiora files, represented by a-row. 

' a- rows 6 59 . HPNWDATA 

contains a plurality of HPCKrddd directories 

^ • represented t 
directories 662. 663, 66U. 665 and 666 r 

05 and 566. in the HPOMFddd 

^^^^^ ^^^^ ^^^^^^^ 

in H.OHr... . ^^^^^^ ^^^^^^^ 

in.:=a,„ «... „poMr«. ^^^^ ^^^^^ ^ 

"- = .' = ^ in ...e „,o..... ^ ^^^^^^ 

nuaber , e.g., f i fty fou-. Wi , 

Wi.hin each HPOMFddd directory, 

fl.lesarestoredbyta»n..-h.. 

tag n.= sers, e.g. ^^^^ 

the forsat xxxxxxxx.Ml uh-r- - 

-11. Where "xxxxxxxx" is an eight digit 

l"d:ns zeros hexadecimal tag. and -in- ^re a ref. 

arc a reference 

ccos.n by -n, .ppuc.tion. 

the 3V3**g Tfc 

■ It 13 record oriented, but doe, not have a 

o.d. Each r.cr, fu. i. ^.^^^^^ 

an existing link, op is ua.<- 

i» «3ec! aa an overflow record fro« the 
previous record to spec^ry ^m^,., 

spec.y additional view specification 

Inforaation. Re-or-s fh^f 

•-or., tnat contain v,.„ specification, ,r, 

-e.,p,c..icatlon ril...co.,. Vic. „.ci.icatl,n 
r^'.' rcco.., can 0, l..„tiri., onl, a pnclo., .,co.. 
-Mc. „,,,,„^ ^^.^^^ ^^^^ ,p.clricatl,„ n.. 



/ 
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Table 2 

Is "-1" if t.^.is record defir.es 
an object, otherwise this recor 
13 free and this field is the 
recorci n-j::ier of the next free 
record, or "0'' if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nunter of 
the record in HPOMF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

SysCatFlags Specifies if the object is 

global if the bit masked by the 
nu-ber 20 ( h e xad ec i na 1 ) is set 
in this byte. In the ^iV^T^rre^ 
embodiment all other bit 
positions cust contain "0" and 
are not used. 

properties Specifies the nuober of 

properties, the length of the 
property races and the location 
in HPQMF.PR? of the object»s 
properties. See the description 
of HPCMF.PRP below for further 
definition of the structure of 
this field. 

fastprops Certain object properties, such 

as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in^the properties 
file. Properties stored in this 
field are called "fast 
pr ope r ti es . 



Systeo file 602, HPOKF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the systeo. It is record oriented. The first 
record, numbered 0, is a header which contains various 



1 F i r s t : r e e 1 n t r y 



Typein Class 



■0 



2S 



20 
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signatures (see above) an^ is used to manage a list of free 
recor:s. All ether ^ec.r.s e:tner ce^ne an installed class 
or are free. In tr.e preferr-c! ezbodiaent HPOMF. CIS can grow 
dyr.acical ly , but cannot shrink. 

Each file record in HPOMF. CIS is thirty-two bytes in 
ler.gth. HPOMF. CLS file record 0 (tne header) contains the 
following fields listed in Table j: 

Table 3 

IFirstr reeEntry Contains the record number of 

the first free record in 
KPCHF.CL5, or " 0 if there are 
no free records. 



Fileld 
V e r s i 0 n 

IVaxPecordNuEter 



Contains tne null terminated 
string "HPO^^F.CLS" 

Contains the file format version 
nu3 be r . 

Certains the number of the 
highest record ever allocated 
rroQ within HPOMF. CLS (this 
highest record may or may not be 
free) . 



Table U, below, contains the fields for file records in 
HPOMF. CLS for file records other than file record 0: 



50 



55 
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other prcsr.=5 r.nn:.g on cocpute- l3. Svstem fM 

j/sieo files 50i-< 
= erv, . ,33, ,,3._ ^^^.^^^^^ inror,.ti,„. 

O^J.CM 3. = . a= .... ap.ucau„ ,„,cl..„ „i 
= 1"= or o.ject., ...at icon r,pr..en = , o.J.ct, „f , 
.-^ic.la.- c.3„ an. x,,.., or „„at .„,a,., a, t.-,o„ 

" = w.-. in rir.re J, can prcc.ssed P, o0J,c-.3 of a 
P-'-.=„:a. c!.,.. 5,st.., ril„ 6„.6or also contain 
i-'or = a...,„ .Po... un.= p,..„,., 

Includins a list of parents and re-.r.n^. 

re.erenc. nam.s of ,ach li„i< 

rr = . a Pan.nt Cor each oPJ.c-.: a ii,t or =hil...„ 

reference r»n;es of each Hrlt r„ , ...^ , 

..nlc to a child for each object, a-a 

a-iti,nal information to cana.e cata ,„Ha„„ aero,, data 

.«itionall„ ,,,te. fii., ,o,.,o, „„,.^„ ^.^^^^^ 

infortratiort such as wha*- 'ii., • 

^'••a. .lies are installed in th- 

o»r.ti„, ,,,t.. for each cla„ that i, ih,t.u„. 
= .>ct, n.v. re,„e„e. auto.atic restart when the OHr ,00 is 



restarted . 



in the preferred e.Podic.nt of the pr...nt invention 
».»e, file ,0, IP referred to as «POHr.C»r. ,„t.. fii, 
'3 referred to „Po„.r.CLS. P„..e. fil. ,o^ is referred to 
" H.O«r.x,f, P„t,. file ,0. i, referred to „ „po„..p,,, 
>.»e= rue 605 is referred to as „POHr.X»S. s„te. fil. ,o6 
i= referred to a, «POMF.SDF and s,ste= fii, 6o7 is referred 
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= Pia;., b.th m wir.iow SOC and i r. 

■-egi 3n 7 9 7 of window ; . 

s...... 1, ^^^^^^^ 

-.-n or ,,,, ^ ^^^^^^ 

- a., .^^^^^ 

= = „„„ ^ 

o cursor /cl 13 ua-j 

to 3ele:t a regior. 502 of window 79. r 

79 . . In Figure 6k, cursor 



751 is 



use:! to selecc selection "Past-" 'r». . 

■'■OS pull down oenu 

T^.t result, as s-.wn in F-.u-e 6= . u 

'-a-"- e 65, is the sharing of 

S.^.,. .... ,,,, 3,,^.,. ^^^^^ ^^^^^^^^^ 

^ nave an additional link 

770, rrc= its parent "^as*-^ r'n" / w- 

.as.e jp" (object 707). 

ir. r...., 6,, ^^^^^^^^ ^^^^^ ^^^^^^ 

ra, ^^^^^^^^^ ^^^^^ 

pun .... x... ^ ^^^^^^ 

7S3. ^^^^^^ 

"New Shape (object 7eni -w 

»J«ct 7.0) I, jftovn to now be i ohlU of 

«.-Wav. orfic. (o.,.c-. ,00). t..o„,„ . an. 7S0. 

in ri.„., rs, o«r ,00 

'ilea: aysteo file 60l, ayateo fM» 

' '^-le 602. system file 603, 

aystea file SOU. svstmm 'i i - Ka- 

aystea file 606 and systea 

file 607. OMF Interface 599 serve, • . 

serves as interface of OMF to 
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Slc.al eject. 1, a .e.cen.e... or glc.al object. Al..oug:- 
Figure Shows only six global objects, the nuo.er of 
global Objects operating on a syatea is a matter of syste= 
configuration. Any object in the system can refer to a 
global Object byX^3ing the reference naa,e of t..e link t 
that global object from the global parent. 

A. aay be seen fro= Flgu-e 73. file records in 

H.'OHr.CAT are numbered consecutively. These nu.bers serve 

as tags, whicr. identify each object. 

In the preferred e=b.di.,ent of the present invention. 

each record is 128 bytes in length. r.e fields for file 

record 0 are listed in Table l below: 



"able 1 



IFirstFreeE.-.try Contains the record number of 

the first free record in 
HPO«.=^.CAT, or "0" if there are 
r.o free reco rds . 



Contains the null terminated 
string "HPOMF.CAT". This serves 
as a signature. 

Contains the file format version 
number, which also serves as a 
aignat ure . 

iMaxRecordNumber r««»,«-. » 

"umaer Contains the number of the 

highest record ever allocated 
from Within HPOMF.CAT (this 
highest record may or may not be 
free ) . 

Table 2, below, contains the fields for file records in 
HPOM.c.CAT for file records other than file record 0: 
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-s...ptio, or each systea f-e is 

n 0 ■-• giver:. 



' 0 as 



records 
' r are free 



System file 60i, wpnur r4- •■ , 

' -CA . , .5 also referred t 

SrsCAT. HPOK-.CAT is a catalog of a- -h, . < 

s a-. .Me existing objeci 

i" the syste=. in Figure 7^ w=C"r r.- • . 

' - . .1. o... . CA 1 13 shewn to b- 

-=or. o«.„,... HPo.r.c.r ... . PU....U, or rix. 

n, r.i, 0 ^ ^^^^^ 

H.O.r.C.T ^^^^^^^ ^^^^ 

are shown i n Fir-jr« 77 r; ^ . 

= J 13 a header which 

ccnteir.s various signatu-e- a - i. 

^ ^^r.age a list of 

^ree Tile r*<!'o--'e ■ 

. >:g.a-...,-, . 

recer. . ,,,, , ni, 

(not shown) either d « r •■ n . , * 

in ..-.e p.-.,,.,„ _ ^^^^ 

" r.c,.., ^^^^^^ 

r.cor-. , , 

o»Jec- r,,„.. „ ^^^^^^ 

»r.u,. u„. „^ ^^^^^^^ ^^^^ ^^^^ ^^^^^^ 

25. a« sl„..i „, ^^^^ ^^^^^ 

"ob.l „pj.«, „o..55 ... HPO„r.C.T. E.c. 

SIOP.I o.J.c.. „o..5= . „. ^^^^^^^ 

in HPo«r.c,T, e.=» Oct i. HfOHr.c.T w«c^ i. „„t . 
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= 'Object ^ 

1, .w ^° •Hips 

^^-^ m Figure 51. the rescl- I3 a 
, * ^olh in data 

^-P-/.d in windc. 79 6 an. data displayed- 1 
window 791. ^-Played- m region 795 o 

— 70. ac.o„pU.e3 

- -0.a.„, t.a. data a.oo.a.d ... 
— — — a3,o.ated 7.. 

- — — an^ o. t. 

^-n^' 13 not active, OMF 100 .eta the bit 

VS_,VEWDATAANNOUNC£C r that 1. ^ < 

" HPOMF.XHF. When the 

parent object is acMvat*d ^^ 

^-ivated. the parent object can then 
'•e^ueat the new data. 

I-^-.e parent Object i. active, OMr .00 wi,:,,^, ^ 
available. OMF 100 win ^ 

P*-«nt Object the 

reference mmt of tht ii.i, /. 

the tor the., i, .a»itl,„ai 

-description of the View Spec-i.,f,„ 

:>pec. .icatlona are found Ln 

Appendixes a, c and D. 

"V...... ^^^^ ^^^^^^ 
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706 ..cwi.g Identity or ar.y ot.er detail, about eac. 

other. The parent object l.entifle, the ll„w u,lng only the 
reference naae of t.e llr.k. Tne child object Identifies the 
llr.k ..ing J. at the data 1 d e r. 1 1 r l c a 1 1 on number of the Unic. 
OMF ,0C doe, all the translation and 1 d en 1 1 f 1 ca't 1 on of which 
links and which objects are Involved. 

Syste, fu. 60«, HPOMF.PRP. 1, ,i,o referred to aa 
SrSPSOP. HPOMF.PRP contain, all the object and cl.,a 
Propertle, except for the fast object properties which are 
contained In HPOMF.CAT. Each record In ,y,te. file 60l 
(H?0«F.CAT) and system file 6C2 (HPOMF.CLS) ha, a properties 
neld. a, de,crlbed above. Each properties field contain, 
the fields de,crlbei in Table 6 below: 



Table 6 



Di rDi sWLac 



Contain, the po,ltlon (byte 
off,et) within HPOMF.PRP of the 
property li,t directory. 

Contains the number of 
properties in the property list. 
This La the number of entries in 
the directory entry array 
described below. 

Contains the combined length of 
all the names of the properties 
in the property list, Ineludlng 
a null-termln^tlng byte for each 
name. This is the size of the 
directory name pool described 
below. 



For each object and for eac- class, at the DlrDisltLoc 
position ir. the HPOMF.PR? file Is the property directory for 
that Object or that class. The directory ha, two major 



/ 
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pcr::or.a: the entry array, Tollcwed by t.e .... 

t?y cne name pool . The 

'^J^'^ncneproperty 

i*3t. Each entry ha^ 

y .ie.is ,et out in Table 7 below: 

Table 7 



ValueLen 



ValueDlalcLoc 



CacheOf fse' 



Specifies the length in bytea of 

S?Sm?';;p'''^ position Within 
HPOMF.PRP of the value of the 
associated property. if 
ValueLen is zero, this is al,o 
zero a„, ni%ir,:^- 
stored anywhere. 

This field is only used at run 
tie fiJe/' '""ingful i„" 



^•.13 portion of H?Cl-=" ?pp . 

- -Pe.M».„„. .0,,.., ,,,,, _ ^^^^^ 

user coaaents, da^e an- - ' 

- » « - e and tiae of e"ea>4«« ^ 

c.eation, the user who 

created the object »tr- «• 

ojecw, etc. For nore information on 

properties, see Appendix D. 

0^ HPOHP.P.P ...... ^^^^^ 

.ii»=.cion or ... nr,. ,oa. p.,„ „p„,,.,„. ^^^^ 
» ^^^^^^ 

bit Bap. The bitaao i. . 

^^«ap IS an array of words with the aost 

significant bit c' »a/<h o ^ 

each word used first. Thus, bits 15 

through 0 of th# r*^«* 

t^ie f.rst word of the bitmap control the 

allocation of pages 0 through 15 of the ^i^e . 

s 01 tne file, respectively. 
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When storage In • '"ir«^ in-n 

6 w.,e .irst lO^ii pages ia Insuf f i cl er.t , a 

second bitaap is Hiti to t^e " i * i 

tr.e ..le following page 1053. 

TM, 61t.,p control, ,n,ca-.lcr. of p,,,, ,0J. 

20.7, wh-. = t.l, rollcw the „cono blt«p. 

..i^iUonal »l..„p, ,„<, p,,„ ^^^^ ^^^^ 



needed . 



Each directory and property value la atored aa a single 
^loc. in the rue. I.e.. a, a contiguous run or page, that 
are all allocated In the 3a,e Mt.ap. ihl, cause, the 

restriction that no dl-ectorv « 

a^.ectory or value can exceed 32K byte, 

(I02i< tlee, 32) in length. 

Systex file 605. H?OH?.l,s. i, ai,o referred to as 
SrSI.STL. HPOKr.I.S contains a list of the file, that .ere 
copied to the ,y,te« when each cla„ was ln,talled. This 
information is used so that these rile, can te deleted when 
the class i, de-installed. 

-^e very beginning or HPOKF.INS is a double word value 
Which ,erves a, a va 1 1 dl ty/ ve r ,1 on Identifier. m the 
preferred e«5odi,ent the value of thl, double word ,u,t be 

0101ABCD hex to be valid t« t,ki a 

vaiid. In Table 8, this number i, ,tored 

a. Shown because of the protocol, for storage in the 
particular processor used by the preferred en.bodi,e„t . i.e. 
an 80286 xicroprocessor .ade by Intel Corporation. 

Following the double word co.es a series or variable 
l-.gth records. There is one record ror each installed 
clas,. The first word of each record is the length of the 
rest or the reco.-d. in bytes. This is followed by the null- 
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Tile na«e3 of t^e f.,., . . '''''' 

f-le. cop:e. to the OMF <i 1 re c t o - e 3 
'''' '«--»in3tei by a null bvte and „ 

• P-e=«^ecl by a byte wh^oh 

tJie length of »he 'm. n 

' = the length bvte 

the null teralnator. if t,, , 

the file nase begins with the 
special Character - • « th. r-, 

' ^'^^ i» aaauaed to be located 

HP.WPPOC directory. ir the rile 

special H -^'^'^ 
special characte- "♦<• 

'''' to be located m 

the HPNWDATA directory. 



class 



^or example, assune two cla,^., 
"A- and . — 

. Class -AB" caused two riles to be 

installed: "2- to HPNVPROC directory 668 . 

v-ire.cory 663 and "yy- to ^h- 

HPKWDATA directory ri 

tory. Class -CDE" caused , fii. to be 

to HP.WPPOC directory 663. 0,.,, ,,,, 

- conte.s o.hpc.... .r this 



Table 8 

offset content 
? CD AB 01 0; F. , co«aent3 

" OC 00 r,:!.^**!*'"^'"'"'^^" Check 

Length of AS record ( 12 

6 "1 U2 00 -J!''^"^^ 

9 on *S ♦ Null 

Length of length byte "#2- 

; u - 

Length of CDE record (10 
13 HU o« decimal) 



'9 



2A 5 3 58 53 00 -.xxX"" . Null 
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System File 605, HPO-F.SDF is also referred to as the 
"sT.utdown file". HPCHF.SD- exists only when the systea has 
been cleanly shut down. It is deleted as the aystes starts, 
and created as it shuts down. On startup, if this file Is 
missing, OHT assumes t.-.at the last session ended abnormally, 
and so It goes through its crash recovery procedures to 
validate and repair the system fllea as best it can. The 
system files can be in an Invalid but predictable state on a 
crash. These errors are corrected without user 
intervennicr. . Certain other kinds of file consistency 
errors are detected, but are not really possible fron an 
"ordinary" system crash. These error, are in general not 
ccrrectatle and the OMF will not allow the systea to come up 
in this case. 

If HPOMF.SDF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
which is active at the time can request that the OMF restart 
them when the system is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system Is restarted. 

The first word in HPOMF.SOF Is a flag word. If this 
word is non-zero. OMF win execute its er*sh recovery code 
even though HPOMF.SDF exists. Normal shutdown will set this 
flag when producing the file If some serious error occurred 
In the session being ended. 

After the first word, the rest of the file is a 
sequence cf three byte records. The first two bytes of each 
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record contain the tag of the object to be restored. The 
least slgnifuant byte is first. The third byte l, not use 
in the pre. 'erred eobodioent, and is zero. 

For exa.ple, if the systea is shut down cleanly m th 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF Will be as set out in Table 9 below. 

Table 9 

offset content coaitents 

° °° °° Indicates no crash recovery 

needed 



2 02 00 

^ 00 

5 07 00 

7 00 



Tag of first object to restart 
Unused and reserved 
Tag of second object to restart 
Unused and reserved 



Syste» file 7, HPOMFICO. KWE . i, a Microsoft Windows 
dynaaic library executable file which contains a duoay entry 
point and no data. Microsoft Windows is a program sold by 
Microsoft Corporation, having a business address at l601l ne 
36th Way, Bedaond. wa 98073-9717. HPCMFICO.NWE also 
contains as "resources" the icons of each installed class. 
OHT modifies HPOMFICO.NWE directly during run tl«e, and 
loads and unloads it to get the icon resources fro. it. The 
format of HPOMFICO.NWE is defined In Microsoft Window, 
documentation distributed by Microsoft Co'rporatlon. 

Normally working with a view (see discussion on view, 
above) causes a child's application to be Invoked. Where 
Urge applications are involved, this can cause a lot of 
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unnecessary overhead. The use of snapshots allow thi. 
overneaj to be e 1 1 1 1 .-.a t ed . 

A snapshot is an obiect that oses executable code from 
a separate library referred to as a dyna»ic access library 
(or DAL) rather than using the full application executable 
code. The only data file associated with a snapshot 
contains data which is to be sent fro, a child object to a 
parent object. The code which encapsulates the data file 
although referred to as a dynamic library, i. ,till stored 
in directory HPOMFPROG (directory 668). 

For example. Figure 8l shows a parent object 501 linked 
to a Child Object 502 through a link 50U. Associated with 
link 50U 1, a snapshot 503. Once child object has designated 
snapshot 503 in a view specification record for link 50U. 
snapshot 503 is able to provide data froa child object 502 
to parent 501 without the necessity of invoking an 
application associated with child object 502. 

AS Shown in Figure 82. when there is no snapshot, child 
bject 502 must be active in order to send view data 522 to 
parent object 501. m order for parent object 501 to display 

lew data 522 in a window display 521. m Figure 83, 
however, snapshot 503 Is shown to provide, view daf 522 to 
parent object 501 without the necessity of child 502 being 
active. Further implementation details of snapshots are 
given is Appendix B, Appendix C and Appendix D. 

Appendix A is a list of aajor data structures within 
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An cD,ect oaseo d-str^outed computer system comprising a network of workstations and means for 
transm.tling ooiects between workstations characterised Oy obiects including a first obiect type for 
storing data ano a second ot),ect type for presenting data to a user, wherein objects of -he second -ype 
(V-c) reference an associated ot),ect of the first type (V-s) to enable a plurality of users of workstations 
to access data of tne ociect o( the first type, comprising means for transmitting an ob,ect of the second 
:vce (V-c, tetweer workstations thereby to create a reference :o the associated ooiect of the lirs, ;ype 
tV-s) (or each workstation receiving an cbiect of the second type. 



A system according to c:a.m i comor.sing means for coDy.ng an obiect ol the second tyoe fV- 
cetween ^vorkstations. 
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